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ABSTRACT

Objectives: This study examines the association of breastfeeding duration and the incidence of diagnosed
childhood asthma in North Carolina.

Methods: The North Carolina Child Health Assessment and Monitoring Program (CHAMP) is a follow-up
survey on the health and health practices of children (0 to 17 years) from households that participated in the
North Carolina Behavioral Risk Factor Surveillance System (BRFSS) survey of adults ages 18 and older. The
adult most knowledgeable about the health of the selected child is asked to complete the CHAMP survey.

For this study, 2,044 children ages to 2 to 12 were included in the analysis. Breastfeeding was assigned to
five categories ranging from “no days” to 365+ days. Logistic regression was used to measure the association
of breastfeeding duration and the likelihood of childhood asthma, while controlling for the child’s birth weight,
age, race, and gender.

Results: Among the breastfeeding groups, the prevalence of childhood asthma ranged from a high of 20.6
percent for the never-breastfed group to a low of 8.8 percent for those breastfed for one year or more. A negative
linear relationship (p<0.01) was found between breastfeeding duration and childhood asthma. When controlling
for the other risk factors, the odds of asthma (adjusted OR=2.39) was significantly higher among the never-
breastfed group than among those who were breastfed for one year or more.

Conclusion: The results of this study suggest that new mothers should be encouraged to breastfeed for as
long as possible, and that never breastfeeding, or breastfeeding for less than 3 months (1-90 days), may be an
independent risk factor for childhood asthma.
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Introduction

Research conclusions on the protective effect of
breastfeeding on the incidence of childhood asthma are
still controversial. An early, longitudinal study of
children born in 1972-1973 who were and were not
breastfed found that more children who were breastfed,
compared to those who were not, reported current
asthma at each assessment between ages 9 and 26
years.! A large study (N=6,783) of child participants
in NHANES III (National Health and Nutrition
Examination Survey, 1988-94), found that
breastfeeding, and the duration of breastfeeding, did not
appear to “prevent childhood asthma, delay its onset,
or reduce its severity.”? Similarly, a large cohort study
(N=7,223) conducted in Australia found that
breastfeeding (> = 4 months) neither helped nor
hindered the onset of asthma among 14-year-olds.?

Despite these findings of negative or non-effects of
breastfeeding on childhood asthma, the majority of
published studies show a protective effect. Meta-
analysis and literature reviews have shown the benefits
of exclusive breastfeeding.*> The introduction of milk
other than breast milk before four months of age has
been shown to increase the risk of asthma in children.®
And in the majority of these studies, the protective
effect of breastfeeding has been linked to its duration.
Researchers report a dose-response relationship, i.e., the
longer the infant is breastfed the lower the risk of
asthma.’

In this study, we test the assumption of a dose-response
relationship between breastfeeding duration and child
asthma (ever-diagnosed) among children ages 2 to 12.
Breastfeeding duration is broken into five time periods,
ranging from no breastfeeding days to breastfeeding for
one year or more. We anticipate that, as breastfeeding
duration increases, the prevalence of child asthma will
decrease.

To measure the effect of breastfeeding duration, we
controlled for low birth weight, which has been shown
to increase a child’s risk of asthma.® We also controlled
for the excess risk of asthma known to be present with
male gender and African American race.’ In addition,
we controlled for the child’s age, since older children
are at higher risk for asthma and mothers who breastfed
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for any duration tended to have younger children than
the mothers who reported never breastfeeding.

Methods

North Carolina CHAMP and BRFSS Surveys

The North Carolina Child Health Assessment and
Monitoring Program (CHAMP) is a household,
telephone follow-back survey on child and adolescent
health (ages 0 to 17). The sample for CHAMP is derived
from the North Carolina Behavioral Risk Factor
Surveillance System (BRFSS) survey of resident adults,
which is a random-digit-dial telephone survey of non-
institutionalized adults (18+ years) living in households
with land-line telephones. Towards the end of the
BRFSS interview, adult respondents living in
households with children are asked to participate in the
CHAMP study. One child (even if more than one exists)
is randomly selected to be the target child for CHAMP.
The CHAMP interview is then conducted with the adult
most knowledgeable about the health and health
practices of the selected child. Usually, the time lapse
between the BRFSS and CHAMP interview is about 2-
3 weeks.

The Sample

The breastfeeding questions are asked of the child’s
biological mother or father (assessed early in the
CHAMP interview) and only about children ages 12 and
younger. The asthma questions are asked about children
at least two years of age. Therefore, the child age range
for this study was 2- to 12-year-olds. The total number
of completed CHAMP interviews in 2005 was 3,964;
of those, 2,044 mother/father respondents with children
ages 2 to 12 completed the breastfeeding and asthma
questions, making them study members.

Study Variables

The child’s birth weight in pounds and ounces was
obtained from CHAMP. For this study, only pounds
were used to construct the low birth weight class. Recall
of birth weight in ounces was deemed to be too
unreliable, particularly for older children or for father
respondents. Low birth weight was defined as reported
birth weights of less than five pounds; all other birth
weights were assigned to the normal birth weight group,
and all missing birth weights were excluded.
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Breastfeeding was assigned to five levels: (1) no breast
feeding days, (2) 0 to 90 days, (3) 91-181 days, (4) 181-
364 days, and (5) 365+ days — one year or more.

Maternal smoking and maternal history of asthma are
well-established risk factors for child asthma.!!! These
items are collected on the BRFSS survey, rather than
the CHAMP survey. We would have liked to include
these variables in all our analyses, but limitations in the
way these data were collected on the BRFSS precluded
this. The BRFSS survey does not identify the biological
mother, so we had to use information from respondents
who were the oldest females in the household as a proxy
for the maternal information. After excluding male
BRFSS respondents, female respondents who were not
the oldest female in the household, and female
respondents who were over the age of 65, there were
1,343 females from the BRFSS survey from whom we
could collect information on maternal smoking and
maternal history of asthma. This information is included
in Figure 2. Because we had this maternal information
for only about 65 percent of the 2,044 children in the
study, we did not include maternal smoking and asthma
as variables in the multivariate analysis.

Analysis

Descriptive statistics (rates and 95% confidence
intervals) were calculated for the prevalence of child
asthma by breastfeeding duration (Figure 1). The
prevalence of asthma was also calculated for the risk
factors of maternal smoking, maternal asthma, and low
birth weight (Figure 2).

Logistic regression was used to calculate the
conditional odds ratios for child asthma among the
breastfeeding groups, after adjusting for the influence
of other risk factors. The odds of asthma for the first
four levels of breastfeeding (from “no days” to “181-
364 days”) were compared to the odds of asthma among
mothers who breastfed for one year or more (the
reference group). Low birth weight was constructed as
a dichotomous variable: risk present (=1), risk not
present (=0). Demographic risks included African
American race, male gender, and older children (ages
6 to 12).

The SAS-callable SUDAAN software was used to
calculate the descriptive statistics and the adjusted odds
ratios and their corresponding 95% confidence intervals
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for the logistic regression analysis. All analyses of
child-level variables in the study were conducted with
the appropriate final weight from the CHAMP survey,
and the BRFSS variables were analyzed with the
appropriate weight from the BRFSS survey.

Results

Table 1 shows the characteristics of the child asthma
sample population. Not surprisingly, the mother was
chosen 85 percent of the time as the parent respondent
most knowledgeable about the child’s health. Male and
female children were almost equally represented in the
sample. African American children comprised about 17

Table 1.
Characteristics of Child Asthma (ages 2-12)
Study Population: 2005 North Carolina CHAMP

Unweighted | Weighted
Number Percent

Total 2,044 100%
Parent respondent

Mother 1,803 85.3

Father 241 14.7
Ever breastfed

Yes 1,325 65.6

No 719 34.4
Child race

White 1,432 69.6

African American 367 16.5

Other minority 237 13.3

Don’t know 3 0.4

Refused 5 0.2
Child gender

Male 1,047 50.0

Female 994 49.6

Refused 3 0.4
Child age group

2-5 yrs. (preschool) 755 41.4

6-12 yrs. (school age) 1,289 58.6
Birth weight (pounds)

<5 Ibs. (LBW study group) 83 3.8

5 Ibs. or greater 1,915 93.2

Don’t know 45 3.0

Refused 1 -
Child ever asthma

Yes 354 16.8

No 1,690 83.2

Note: The weighted percents cannot be calculated from the numbers
in this table.

SCHS Study No. 152 — January 2007
3 Breastfeeding and Childhood Asthma



percent of the study sample. Older children, ages 6 to
12, comprised about 60 percent of the study sample.
Low birth weight children comprised about 4 percent
of the sample, while missing birth weights (refusals and
don’t knows) comprised an additional 3 percent.

About two-thirds of parent respondents reported that
their child had ever been breastfed. Figure 1 shows the
prevalence of child asthma by breastfeeding duration.
The results demonstrate that as levels of breastfeeding
increase from “no days” to “365+ days,” the prevalence
of asthma decreases.

Figure 2 shows the prevalence of child asthma by low
birth weight, maternal smoking (at the time of the
BRESS interview), and maternal asthma. Several
results are noteworthy. The prevalence of child asthma
is about 35 percent among CHAMP children born with
low birth weight, and about 37 percent among CHAMP

children born to mothers with a history of asthma. The
prevalence of child asthma is about 24 percent for
CHAMP children living in households where the
mother currently smokes. For the corresponding risk-
absent groups, the prevalence of child asthma is about
15 percent.

The adjusted odds of child asthma among the group
who reported their child was never breastfed was about
2.4 times the odds among those who reported
breastfeeding for 365 or more days — the reference
group (Table 2). For mothers who breastfed the least
amount (i.e., 1 to 90 days), the odds of asthma among
their children was about twice as large as that of the
reference group, and this difference was statistically
significant (p=0.04). Among the remaining groups (i.e.,
91-180 days or 181-364 days), the odds of asthma were
also higher, though not significantly higher, than the
reference group.

Figure 1. Prevalence of Child (ages 2-12) Asthma by Breastfeeding Duration:
2005 NC CHAMP Survey
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Figure 2. Prevalence of Child (ages 2-12) Asthma by Child and Maternal*
Risk Factors (present/absent): 2005 CHAMP and BRFSS Surveys
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Table 2.

Predictors of Childhood Asthma*: Multiple Logistic Regression Results
Using Data from the 2005 North Carolina CHAMP Survey (N=1,988**)

Predictors Adj. Odds Ratio (95% C.1.) p values

Breast feeding duration
No days 2.39 (1.22 - 4.68) 0.01
1 to 90 days 1.97 (1.01 - 3.86) 0.04
91 to 180 days 1.65 (0.81 - 3.33) 0.16
181 to 364 days 1.61 (0.78 - 3.31) 0.19
365+ days 1.00 1.00

Low birth weight
Less than 5 Ibs. 2.10 (1.18 - 3.72) 0.01
5 or more Ibs. 1.00 1.00

Child gender
Male 1.32 (0.98 - 1.78) 0.06
Female 1.00 1.00

Child age
2 - 5 year olds 0.76 (0.55 - 1.05) 0.09
6 - 12 year olds 1.00 1.00

Child race
African American 1.25 (0.86 - 1.82) 0.23
Other race 1.00 1.00

*Ever-diagnosed.

**56 observations were deleted from the analysis due to missing values.
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When examining the adjusted odds found among the
risk groups, one factor remained a strong independent
predictor of child asthma: low birth weight (adj.
OR=2.1). Male children were about 32 percent (adj.
OR=1.3) more likely to ever have asthma than female
children, though this association was not quite
significant. African American children and older
children also had higher odds of asthma than their
reference groups, but these adjusted odds ratios were
not statistically significant.

Discussion

The results of this study lend support to the growing
body of research that shows that breastfeeding is
protective against child asthma. We found evidence of
a dose-response relationship between length of time of
breastfeeding and subsequent reduction in the
prevalence of a child ever having asthma. A negative
linear relationship (p<0.01) was found between the five
levels of breastfeeding and the prevalence of child
asthma. Furthermore, when controlling for other risk
factors such as child’s gender and race, infants who
were breastfed for 90 days or less had an independently
high risk of asthma, compared to those who had been
breastfed for a year or more.

Several studies have reported that a significant
reduction in the risk of childhood asthma has been
associated with at least 3-4 months of exclusive
breastfeeding.'>!® One such study included a
prospective birth cohort study of 4,089 children
followed through age 4. The authors found that
exclusive breastfeeding for 4 months or more reduced
the risk of asthma at age 4."* To compare these findings
with our CHAMP data, we conducted a test of the
difference in asthma prevalence between the no
breastfeeding group and those who breastfed 91-180
days (3-6 months). We found a statistically significant
difference (p=0.03), with a lower asthma prevalence in
the 91-180 days group (see Figure 1). Importantly, these
findings from CHAMP support what other studies have
found about the importance of a minimum
breastfeeding period of four months.

We also found that current smoking among CHAMP
mothers was associated with a higher prevalence of
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child asthma (Figure 2). In support of these findings,
a recently published study of asthma in Danish children
(N=3,052) found that both asthma and current wheeze
in late-preschool children was associated with current
maternal tobacco use (adj. OR=1.69), as well as other
risks including male gender."

Aside from no breastfeeding (adj. OR=2.4), the
strongest independent risk factor for child asthma was
low birth weight (adj. OR=2.1; p<0.05). We defined low
birth weight as less than 5 pounds, which is a lower
threshold than the standard definition of less than 5
pounds 9 ounces. Nevertheless, a recent study (2006)
published in the American Journal of Public Health
reported that low birth weight (using the standard
definition) children were twice as likely (adj. OR=2.4;
p<0.001) as normal weight children to have an asthma
diagnosis, after controlling for an extensive set of
demographic, medical, and behavioral factors.'¢
Findings from this study are similar to the risk-estimate
we observed for CHAMP low birth weight births.

There are several limitations of this study. Maternal
smoking or maternal history of asthma may have
contributed to the risk of child asthma in this study; by
not considering these risks in the regression model, the
odds ratios we obtained (Table 2) may overstate the
effect that breastfeeding has on child asthma. Also, we
could not measure exclusive breastfeeding from the
CHAMP survey. Some of the breastfeeding mothers in
this study would have included milk formula in their
infants’ diet during the breastfeeding period. As cited
previously, research has found that the introduction of
milk formula other than breast milk can increase the risk
of child asthma. This would result in our study
underestimating the association of exclusive
breastfeeding with a reduction in asthma prevalence.
Finally, this study examined only children who had ever
been diagnosed with asthma. Recovery from symptoms
of asthma is known to occur in older children who were
once diagnosed with asthma at a young age.

In conclusion, the results from this study (first-year of
NC CHAMP) should be viewed with caution, but there
is evidence that breastfeeding, and in particular longer
duration of breastfeeding, is protective against
childhood asthma. New mothers should be encouraged
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to breastfeed for as long as possible, since never-
breastfeeding or breastfeeding for less than 3 months
(1-90 days) may be an independent risk factor for
childhood asthma.

Plans to Improve Data Collection

To improve our assessment of childhood asthma in
North Carolina, changes are being planned for the
upcoming 2007 BRFSS and CHAMP surveys. For the
new BRFSS survey, questions are being added that will
define the adult respondent’s relationship (e.g.,
biological mother or father) to the selected CHAMP
child. For the 2007 CHAMP survey, we plan to extend
the assessment of breastfeeding for children of all ages
(0-17 years). For respondents who report breastfeeding,
we plan to ask a question on whether milk formula was
also introduced during the breastfeeding period. If the
child’s biological father is interviewed in CHAMP, we
plan to ask the father if the child’s biological mother
currently uses tobacco or has had a history of asthma.
Finally, child asthma will be assessed beginning at one
year of age, rather than the current two years of age.
These proposed changes will allow us to refine and
improve our studies of childhood asthma in North
Carolina.

References

1. Sears MR, Greene JM, Willan AR, Taylor DR,
Flannery EM, Cowan JO, Herbison GP, Poulton R.
Long-term relation between breastfeeding and
development of atopy and asthma in children and
young adults: a longitudinal study. Lancet. 2002;
360(9337):901-907.

2. Rust GS, Thompson CJ, Minor P, Davis-Mitchell
W, Holloway K, Murray V. Does breastfeeding
protect children from asthma? Analysis of
NHANES I survey data. Journal of the National
Medical Association. 2001; 93(4):139-148.

3. Burgess SW, Dakin CJ, O’Callaghan MJ.
Breastfeeding does not increase the risk of asthma
at 14 years. Pediatrics. 2006; 117(4):787-792.

State Center for Health Statistics
North Carolina Division of Public Health

10.

11.

12.

Oddy WH. A review of the effects of breastfeeding
on respiratory infections, atopy, and childhood
asthma. Journal of Asthma. 2004; 41(6):605-621.

Gdalevich M, Mimouni D, Mimouni M. Breast-
feeding and the risk of bronchial asthma in
childhood: a systematic review with meta-analysis

of prospective studies. Journal of Pediatrics. 2001;
139(2):261-266.

Oddy WH, Holt PG, Sly PD, Read AW, Landau LI,
Stanley FJ, Kendall GE, Burton PR. Association
between breast feeding and asthma in 6 year old
children: findings of a prospective birth cohort
study. British Medical Journal 1999;
319(7213):815-819.

Dell S, To T. Breastfeeding and asthma in young
children: findings from a population-based study.
Archives of Pediatrics and Adolescent Medicine.
2001; 155(11):1261-1265.

Brooks AM, Byrd RS, Weitzman M, Auinger P,
McBride JT. Impact of low birthweight on early
childhood asthma in the United States. Archives of
Pediatrics and Adolescent Medicine. 2001;
155(11):401-406.

Miller JE. Predictors of asthma in young children:
does reporting source affect our conclusions?
American Journal of Epidemiology. 2001;
154(3):245-250.

McConnochie KM, Roghmann KJ. Breast feeding
and maternal smoking as predictors of wheezing in
children age 6 to 10 years. Pediatric Pulmonology.
1986; 2(5):260-268.

Arshad SH, Kurukulaaratchy RJ, Fenn M, Matthews
S. Early life risk factors for current wheeze, asthma,
and bronchial hyperresponsiveness at 10 years of
age. Chest. 2005;127(2):502-508.

Kull I, Almqvist C, Lilja G, Pershagen G, Wickman
M. Breast-feeding reduces the risk of asthma during
the first 4 years of life. Journal of Allergy and
Clinical Immunology. 2005;115(6):1324-1325.

SCHS Study No. 152 — January 2007
Breastfeeding and Childhood Asthma



13. Halken S, Host A. Primary prevention of food 15. Hermann C, De Fine Olivarius N, Host A, Begtrup

allergy in infants who are at risk. Current Opinion K, Hollnagel H. Prevalence, severity and

in Allergy and Clinical Immunology. 2005; determinants of asthma in Danish five-year-olds.

5(3):255-259. Acta Paediatrica Scandinavica 2006; 95(10):1182-
1190.

14. Kull I, Bohme M, Wahlgren CF, Nordvall L, _ . _
Pershagen G, Wickman M. Breast-feeding reduces 16. Nepomnyaschy L, Reichman, E. Low birthweight

the risk for childhood eczema. Journal of Allergy and asthma among young urban children. American
and Clinical Immunology. 2005;116(3):657-661. Journal of Public Health. 2006; 96(9): 1604-1610.
Acknowledgements

The author would like to thank Paul Buescher, Ph.D., and
Bob Woldman, M.A., for their helpful comments on earlier
versions of this study.

SCHS Study No. 152 — January 2007 State Center for Health Statistics
Breastfeeding and Childhood Asthma 8 North Carolina Division of Public Health



State of North Carolina
Michael F. Easley, Governor

Department of Health and Human Services
Carmen Hooker Odom, Secretary

Division of Public Health
Leah Devlin, D.D.S., M.P.H., State Health Director

Chronic Disease and Injury Section
Marcus Plescia, M.D., M.P.H., Chief

State Center for Health Statistics
Paul A. Buescher, Ph.D., Director

www.schs.state.nc.us/SCHS/

state center for

ne departmant of haath and human senices

The NC Department of Health and Human Services does not discriminate on the basis of race, color,
national origin, sex, religion, age or disability in employment or the provision of services.

400 copies of this public document were printed at a cost of $129.77 or 3¢ per copy. 1/07

Department of Health and Human Services
State Center for Health Statistics

1908 Mail Service Center

Raleigh, NC 27699-1908

919-733-4728





